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PROBLEM TO BE SOLVED: To improve stability of an amorphous mark and to deal with a linear 
speed of a wide range by forming a phase change type recording layer of a specific composition 
in an optical information recording medium having at least the phase change type recording 
layer on a substrate such as a high density optical disk or the like utilizing a rewritable phase 
change medium. 

SOLUTION: A phase change type recording layer of a rewritable disk such as a high density 
optical disk or the like is formed of a composition represented by the formula ((SbxTe1-x)yGe1- 
y)zM1-z, wherein x is number of a range of 0.7<x<0.9, y is number of a range of 0.8<y<1, z is 
number of a range of 0.88<z<1, and M is In and/or Ga. In order to record a mark length- 
modulated information on such an optical information recording medium, a crystal state portion 
is processed in an unrecorded and erased state, an amorphous portion is processed in a 
recorded state, and an amorphous portion between recording marks is processed to be 
irradiated with a recording light of crystallizable erasing power. 
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(57) [m] 

[gift] J£^»jg&T?£JB'BnteT»fc?K Eft-*—*** 

— iKS (I) t?^$tbSffi^5>/i5r bZWm.b-fZ 

[ft: 1 ] ( (SbiTei-i) i G e i-r ) z Mh 

(I) CfctffU xteO. 7Sx£0. 9co®ffl(om-e 

fet), yliO. 8 ^ y < 1 CDSSfflCDgcT-fc *) , z{*0. 

88Sz<l »ffifflro^:-efc5o MIS I nfiOf/XUG 



(2) 



2000-3 13170 



i ] ' < t tffi3EftSSIE»JB«:^r 

( ( S b x T e i-x ) y G e i-y ) z Mm 
(fcfcU xttO. 7^x^0. QOlEja^mT-fo^ , 
yf30. 8^y < l©|KH©*-e*>9, zliO. 88^ 
z < 1 <Z)j6H^»-e*>5o M(i I nRX$/Jtt±G a 
-To ) 

[If 3^31 2] 0. 7^x^0. 8 5-efc^if*3giic 

[fl|3ft«3] 0. 7^x^0. 8t*>S»)8«lXW: 

[|»3RJS4] 0. 9 ^ y < 1 -efcSill** 175M3<7) 

[fit&39 5] 0. 9 4 ^ z < l "CfcSRsftJli 75^4 

[»*I6] fg^ftMEftJfte, »*4MIM!i*5V>-CB 

v^f 1 ofcE*^ft^tttt«Eftfflttfls» 

#Rtt b*lT^5SMt£ l 7?/^ 6 ©V v-fti** 1 ofcE* 
©#^ifti*«Eftffi8«*o 

^ 7 ^)V>f» 1 o£Ett<Bft^W«*Eftffi«#« 

US 2 (RWlfttfKAt/f Sr - ©0fcRttfcKI#* lM8 
©I vffta* 1 o^lBtt^3t^W«*IB«ffl«EflCo 

[fS*3gl 0] ffi£ftfflEftJl<£>*£a 5 5 - 3 0 nm 
-CfeS»*3Sl 7^9©v>1*;fta>lol;iEtt^3te^toW 30 

ttSM** 1 75^ 1 0 ©v^i* 1 o{;iE<ft©3te^#J« 
#EftJB8H*o 

[«*S 1 2 ] W*g 1M11 OV^-f *LJ&» 1 otcia 
«<D^W1»«ia«ffljSE»:t-»UT, «**3 5 0 nm 
H18 0 0 nmKT©^f-3tt, iPftNA^O. 

5 K±©#ft vyX[C Jt o TiUft bfc**#*rflM* tt 

[f»*3S l 3 ] f*#S 1MH ©v^i* ft** l otcE 
Eft"t-3fcSfc?K 
»#«:EftttlBfc U 

Eft^-*BOt-*tbTtt\ #*K^»»*:»S»flib5S 
W*^!7— P e©Eft3te£fltUttU 

T (TttSfli^n^^HJH, nr±2EJLh©6*MR) £b 

WfH (n-j) TS: 5( 



2 

#TE— R* (I) tSJti5»f)45:^WS 

[ft i ] 

(i) 

[ft 2] 

aiT, j3iT, a 2 T, j3 2 T, • • • am T\ 

Wtflf U lai + £ 0 i =n - j iri"S 0 j ttO - 2 
*-C©ffi6c©!So m^m=n-k^fflfci-^Co k tt 0 - 
2*-COSE»o ) £5MMU aiT (l£i£m) #6 

ici*5v E0J1 $ * 5 © d+^&E^ 

'7-PwWBft*S:SWU i3iT (l^i^m-l) 
45I*|IIIIC33V^-CW:, Pb<P e fc T*'*!7— 
P b ©Eft* r. fc i-5*^tt««E 

[3S«o#»4tt«] 
[0 0 0 1 ] 

[0 0 0 2] 

t &&&&& t ©ra©^£«&^ftt-# 5 st**^©* 

^^ft^rfUffi Lfct@^ft^^^PbtiTV^5o tl£ 
fl^frtt^ffK**:^**:-^, if-3ft©/<!7--«: 
JE«-ra«»tT?E« • W*«s RTlB-efc 9 . Eft ■ S£3£ 

KE*r±, SS-hf-, «»bSEft»a $ Rttfc*t, -^^^ 

RttJfdSRltbtL"CV\S©dSii1lft?*>So ffi^ft 
St^EftJB«, ii^> *Eft-?B*JRffi«rfe*«ffii: 

[0 0 0 3] ffi*. r<oj:5ftft*{tEft»tb"C, S 
b T e #A^Cffi.J^ ( S b 70T e 30) i H S b ^rilPJt- 

0 3 6 4 3 ( S b i-* T e x ) i-y M 

y (MttAg, AK As, Au, Bi. Cu, Ga, 

Ge, In, Pb, P d , Pt, Se, Si, Sn^oJ: 

35»bftS-frABl*:Eft»fc U«fl«ri#EtSh 
[0 0 0 4] 

Ai^rf^ 9 fc^, 1 0 0 n s e c *i(J©ffiWfl©*nJBi"ett 
^ftftT*#T, ^— ^— h nrffi3te3tEftjKff^>Eft 

jffcbrr±5Fi«a-e*>si:%ite>ix'C#fc. 
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•t 5 ffiffiAEft left Ufc*^* -f * * fPfiB« ft*! V * T tftW 
ftfTofc 0 <£<£>fefP:, S b toT e 3o*S*&J5fciS#0> S b 

3 -IMSSft IT ^Lf^f (^)^f a f - 

Sblutt, #K^-*IWftISfc-CE«l.*:»-g\ 
±iaottJ*tt, G e 2 S b 2 T e 5 tti&<Dm&<D 

[ooos] L,a>L4a*&, *«w»©*ftic±ixtf; 

rcoj: 5*S b 7 oT e3o#*^a£fiF^*aAfc^ifl*J^S b 

§Mt*ffl.-ett**ttlllo*36sr^u7r * «t 9 
*£-c s> £ fc v ^nMnas&r tf ^a* -cas Aft-r £ 

fcSfeitSo ba>U IE«W«Cf*:kL,Ttt*ft< HlO 
So SbxTei-x (0. 6<x<0. 9 ) ^fS»JS 

tt,' #*Htt«©tt*ft!a*3fls i o 0 , CflJ«iffi< , §s? 

( ( S b x T e i-x ) y G e i- y ) z Mi-, 
[0 0 0 9] (ittll^ xteO. 7^x^0. 9(D^ffl 
9. yttO. 8 ^ y < 1 ©«SH0>*-e*> 9 , z 
teO. 8 8 ^ z < 1 ©<5I(OS-Cfe5o Mli I nXt;/ 
XteGaZm-To ) 

S:ttIftL5 5»*/<!7 — P etf>Eft3tftJlB*fU Eft 

«HQ (n- j ) Tft 
[0 0 10] 
[ft 4] 

ai T, 3i T, azT x # 2 T\ ' * • am T\ 

( ( S b x T e i-x ) y G e i- y ) . Mm 
[0 0 14] (fcfiU-xttO. 7^x^0. 9c£>®[S 
OftTfeU, yttO. 8 ^ y < 1 <D JfiH^StT?* 9 , z 
120. 8 8 ^ z < 1 <D$&m(D%tX*hZ> 0 Mta I nRTf/ 
XliGa^to ) fcSfcroftJBv^rfcfc:**. 5c* 
Mfi I nMG a ©*ft< £ fc— *<a7G*ftSH\ £P;£ 
L<fiIn-Cfc5o xteO. 7-0. 9T?fcS 
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[00 0 6] — gteOttKfttfKfttt^?? 

[0 0 0 7] 

[■Ui«rilBfei-«fc*©#M ±CHHjA 

«rW*i-5fcftictt*tfcWufeis*. s b t e #a^ia 

tt, ±ESbTe-frAo4*tt«r^bfcffiSefta!©E» 
*B9i<Z)Kttr±, £«_h&c>fc< fctfiSftSEMft 

w-r 5 ytmmmmmmm mitx & o x , tB^ftMiE»e 
£ -r ^ wit ^is^ffi s o 

[0 0 0 8] 
[ft 3] 

(I) 

[0 0 1 1] CfcfcfU £ai +£)3i =n- j 
S 0 j^0-2tWfffOt o m(j:m=n-kS:afc 
-T^o kfi0-2^-C(^m ) ^^#Jb, aiT (1 

^+^ftE»>"«l7-PwOE«*SrR8ltl^ 3iT (1 
^i^m-1) *5^FM^*3V^-Ctt, P b<P e bt£Z> 

ffl«*©E»*»^#t'*. 
[0 0 12] 

[0 0 13] 
lit 5] 

(I) 

(id. 8 5, ftco. 8-es>So xds^ti-^siJieft 
[0 0 15] ±E<OE«^bt>b^4J:5l^ 
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*3V^-C, Sb/Tett:^J:o-CJIS*flsiSflC*r««i-ra£ 
5o s b ^ti^f fttit^tHt^ s b ^ 7^ ^ 
**LfclS*tt"C*ft*< *n*tell^Si*IW#^S 

^ft=b%iB»sb*<^ft 

[0 0 16] y'ttO. 8 «± 1 *i»-Cfc5dS, » 

»*flS*+5H-ftS«lRifc:*>5. — y^/h^ff^ 

V^JiRHtttO. 9 9 9XbZ> 0 L^TPlfBfl 
0. 9 4T-&3 0 z^#t¥5i:, JCV^«H"COjHa 

[0 0 17] aMSWlifev^-Ctt, K^^*£*»1ISi:# 

attest &&ftnzm&vzM^Mfc£^z<Dtmmx* 

EU», <7>&ffi«a>feftoTV^fcJ:<, ««o 

r*Ltt, S b 2 T e3*07^**«a«r*-*-S«*«^S 
b«^ft*fii?ttfcS^»^ft^^#<sftSttft 

ffl, JP)i:(±Sb7Te, S b 2 T e3*<0*tf>*&£>fflH« 

ft**tt#ds*rit*ixfc**, ^-^^ia^^^Ln 

fc9, 3fe^»ft-/-rxds^u^t)"rs^#^^tiso 

ic*fU Ji«**=B^bft5»^^f±, r£>J:5ftfeB. 
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[0018] ttB&£ Uv^*«oi|Mft»*3©fcH:, ii 

»HT6. 8AJ^T> 0£L<te6. 5A£JLT"C*>So * 

KcoisM^ff^aw^^^TiE**:*^ mm' 

ftl^s, £<^gc5£^5 fc<£>-Cfcft<, Jft^ttflHtME 

Sfc#SE-rs n £ as-BrfleftjMMB'cfcSo 

[0019] *»WIJ1*3V^"C#* LV\±e*S*Bf±, F 
m3m^»M/X^F4 3 m^PflS¥i£JB-f 5 k 

X&<btltZl n 3 G e 5 S b 70T e 22 il^IIl^ ift - 
m (TEM) fc±S«^«l§ttHfc-e*>3o A, 
B, C, D<0#,£f3, *tL«T,3 7-»* (2 2 0) , 

(002), (222), (111) 5 G r. 

<0[fiISH6"?3Ux<5A, B, C, D^^tCfchrS^ — 
JS****ft<»WU 3&*o, R*^»b*x5»ft«^ 

Fm3mt)t<fiF4 3m^»f 

fc, x^lHllff&^^v>-c, S bffio<t5ftflfe^«S«3t 
d^d* 5 0^ 51ft ^ ttttft ^ ixft ^ r. ^ t?6m b 

[0 0 2 0] B5^)«7«UB«f1feA»&, fe^ 
S«*?J6. 4 A<Z>F4 3mSBBW^Ki"a35\ Xtt, 
^^6. 1 A^Fm3mSM»mJR'f"5^pV^iX 

3 1 n 13 S b 7 T e 3 @^^> XHAg InTe 2 WF4 3 
m^^l¥icM-r^S B 3 B M^I^^5t^W'r5 1 L^-efe 
AgInTe2©Fm3m$BSl:|t5 
Xf4 A g SbTe 2 ^Fm3 mSBSl:itS 

[0 0 2 1 ] fti3, GaSb^InSbCt^C^W 

tt, *^J6. lA, 5 A t ±IEB 5 ^ft^HlHl 

a ©fflSEMf t?fc5 : t i:%x.^b-&5 i , rftib<Q 
»|#«»i:4SS b-Te-Ge H*ftfc*5tf'S2Pft 
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[0 0 2 2] fc*3, S b T e &&m&£ *) h S b jJSifl*] 

tS^fcs, E»JB<0»fi«<^ffitt. fESSco^O 

*S*rTEOJ:5^X*i-«<o^»*LV\ 
[0 0 2 3] EfMir±a*^^y*tt*<OJtffl^oft3S 

*»«rCrtBt3ft*J&S, fiUKlt!K<a a s - d e p o s i 

t e dtttR-eri, »tt#MMt-e*>*fc», aflftt-m* 

**ftS*T*E«k»*«t«li:i-S. rotfcflsfclMJHb 

—zfi/T^—jv*?^ if— J6*77^^?^*4 
^SSfe^ffb^S*, -hE»*LV^**tt«oE«l«r 

[0 0 2 4] «iH?0»!{t:{^jo^Ttt, E«Ji£«»S-fc: 

[0025] B^K±^fia*-*-5i*iBr±, aft 

V\ r©i*,jm©ft"Stt, IflO-1 00 0/im 
ffittOfi^tt, aftO. l-10/zrat*fc^ o 

hfemZtlZo If l-10m/sl«t 

i^-if^S^ LTtt, ^SMfru-if, u— !f 

0 OmW^f) 2WSSt?fe§ 0 
[0 0 2 6] s</i>?4 Is— XK&Z>WXM\XD^ 
n**^E«aE*«:«S« LfcK, tlRt-A^IiJf^ 

{^lt^)i:it)^ IB (1B6) rir^itt 

— if— *tr— ^"crottsns ± 5 K-rsoasflFs l>\> 
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S*r6i<©3i^/u*— (Mi 0 — 2 o%) 

*L^v^-e, aft^P&friRi^M* 
a*t # -^sw<^i/2Jiu±i:-r^o 

[0 0 2 7] »H«#lfc<Z>K^ 2 if fcf — Sr« 

VtmcnfcfftmR l «BHft«©*E»«tlS<OR*t*R 

* tt5^?> i o om^s^— hw^noo r. 

5-r5rtr% — EKOE»«Jt-Cf4*E»«t«©**» 

[0 0 2 8] ±E***«W:,' &i'Lt>E«0B**i'*- 
if — *t jtBR©E«k^^«^*j*^l6orasW < 

rt>, E^i7-*ie«w^fla»brE»»«r*iB*u 

SJH»Ef*:cD»-g\ R 1 £R2<DMte'h£v\£3 s #*L 
V\ AfftfH-fc:, RliR2tT-jg»S^TI2fl[^i 
0 (%) «T\ ma* 5 (%) ft* ±51^*0 

[0 0 2 9] 

mi] 

2 |R1-R2 | / (R1+R2) X 1 0 0 (%) 

[0 0 3 0] R 1 ^ 1 7 %s«<o«*ft«IE#'e 

ffi^R2^1 6-1 8%©|KHJC*>ixtf 

±E^>4?c*»iS*T?fc5 0 
[0 0 3 1 ] E»JB(^»Stt> I*5nm^±t?fe5 

3 0nmOT, ^:2 5nmOTW^U\ fc^ «9 fC 

S^IW-C^EftJBS^HIli:*!?^^^ 

hSrHkoaufclR^ E«Bi*^*o±T*J:K 
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•*:5JBcb^*:«>fc:, <fc9»*LV^lEftS<^J?Stt2 5 n 

[0 0 3 2] _hlB1E«Jir±Bf^*A^— hSr^FJS 
«:Ar #^ + tDCStttRF^y^ y V 
p=Imi pi 

[0 0 3 4] mi i oo^y^ffi-Cfc 

"9, pi Ittm i <£>H^JrC£>5o ) ^^s^JifcfflHfcfc 
3o^Tfi, &HB&<DX'*y9#X (ilfifA r 
^ : EAT A r ©»^*r0!HiiRWi-5) <Dj±jj%&< bfc 

a r >r «Kto3K*n-caHE«icaia 

omic peenin g^J^^V^p^, — IRttl^ttffl- 
£ix£>A r #^-ecD;*^:y ^TrteA t o m i c pee 
ninga»:i^ Ar35S^2y*»c:aA*ix5o 
%gcp<DA r 4tC J: ^Atomic p e e n i n g $J 
**JMBfcS^i:J&s-C#5i Artmit 

U ^^OBSftW^^S^i-VV — Ar*^# 
l**btf, K^i*^— A rOH8*t* s «b 
S HttlcBtOainfeAr ^jgfe^jgU^-— 

y4 hm^v o i d ifco-CWHUU i»0Sb<0ltiM4 
^ft^^t - ^ (J.Appl.Phys. , Vol. 78(1995), pp69 
80-6988 ) o Sot, eMI^iaSAritt, 0. 
iJBWofiU:, 1. 5DK^%*«f-e*)6« ^blc, ffiffi 
y 9 fciKJaSt*^** y ^^Srfflv^* 

1+Ari»/£<1^ bit* *>T? 

[0 0 3 5] *«W<03fe*W««B»ffl«#<0#3lc<Dtt 

p = 2 m i p i 
[0 0 3 8] (::t% mi i ^^^IStfc 

9, p i i OW4©/^^^St*$?S 0 ) 

<£>J¥£tt, -fe^jClt 1 0 n t 5 0 0 n mt^ 

«SJi£«rt-5 «:RttS#£\ T»«Wi- 
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6 0 i-tv^^^«Sp^t iiSTia (id s;f- 

[0 0 3 3] 
[ft 6] 

(II) 

4if©aw»JlB. fcav^tt^f^^, TA^~£i>jg<£>£: 

H^ffiV^-Sr t3ftS"C#S. i*Sffil-H2 0-8 0 nm 

ftfcH¥5lK« • a£*«rB&itb, *<oBR(Oj|!lia«*r««ii- 
Sfcfc, ii«-|B»Jlco±T— £P;i;b<tepfn 

% *MS**, ft*£«jfije«u «*«3*«, «»tt:*fc 
■*LT*3e*ix6o — «65«-tt:aWtt3fts«i'< 

fcsAJR^aic^iifb*, *3tft^> iWCa, M 
6c ritfe^KftftK WtftftK mem, 7v 

f*W«<MIM s *F*UV\ «t«9AfrW^tt. ZnS««± 
m«tft^#^^^= t ^>ft^<^^ft^> SMb4*K £*ft 

tf, ZnSiSi0 2 ©jft-frfcttjf * Ll^a/f 

[0 0 3 6] jft!9 3gLlB««FttS:#Jt.-r5fc, 

a^B^ba* bV^ (Thin Solid Film 
s, I2 7 8t (1 9 9 6$) , 74-8 1*<*-*S) □ 

[0 0 3 7] 
[ft 7 J 

(III) 

h*^»»»4«Ra6»3fts»aSit, Wdfe' 

ii» 2 0 0 n mJ^T. ^l<IH50n mjJJITgSt 

fo^o j¥i-*sfcia«uiffi-T?^fcX*^ai»tt^*i5<> 

[0 0 3 9] GflW^Sfi^ttS^flllcftflM 



'(7) 
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tt*«lRl^*>5fc«), Mli5 0nm»T, »* L < J* 

3 0 nmKT.t?fcS. ft*>\ EWB38 J:lf««i©«* 

[0040] **w^tB^i:S«aiaftffl«Eff tt, * 6> 
Bte> ii*W£#©Alt#l«fc«#U AftflWcfcj-LT 

-r 5 uEM t xfi fc ^ m t^it s stk n z <d a* a 

[0 0 4 1] KltJilcftffli-5*mW:, Hlt*©*:*^ 

Cr, Mo, Mg, V, Nb N Z r #^>Mit fc £ 
l\> -a§*P*fiii#0. 0 1 — 2 Off%ggtfc5c T 
aStf/XttT i Sri Sl^/oOTtWt^T/^^ 1 ) 
A-fr^.W^ AlxTai-x (0<x<0. 15) ft 

3t*Kft**Sfc«>^5 0 nmHi#a*LV\ £fc, 

9 icflt-r^r fc, »*»*^3C{fcttft< v^fcT&te 

r% affirm 5 o onmams. ±ttAM<0Kff£ 

4 0 nm£JLb5 0 nrnKT^tSH^CIl*^ KttJI 

[0042] *&w<Dmnmmmm<£<oifr ^ l^jmij* 

t«««jb, emk ±mmm. K&m(omm$Ltis 
Rttm, Ttmmm. u&m. ±mmm<ommatts 
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[0 0 4 3] ESS, {MM* RltJBttii#^y^y 

.{*»««*— ys> K iK*ft»*lcW:SltJBtt-»ffl^- 

«-CBBBrit«rfr5 r i^JilBollftWJfctrKCjftfC 

©E*fcffl«Cff©**ffi«^W:, ffi*£©**^Srl»v^ 

ffi^WbSMMI b ft *fiM = — h *r«tt S ■ 
Li\ «B3-httitUm^5>B:lMmro*St?* 

[0044] ttmtDKmmmmzi&m-vz *EftS£ 

5i#^»ffi^-1f-^^u-1f-ft4f<OU-1f 
-)fet^oT, It^©Mfi3 0 0-8 0 0 nm, 
3; L<te 350-800 nmiSt*)5 fl #ClGb i 

t/.i n c h^KiflDiKBEaHSftirarici-Sfc*^ 
W\ *3K*tr-A«t/h*<r5iMl^fc9, $13 5. 
O^b 6 8 0 nm©tfe^&#feOl/- if— 3fc£B§P$: 
N A 0 . 5H±«>#*v^X*rfflv^-C**3tbr— 

[0 0 4 5] **WCr4, tETEO «t 5 ^^*»JR«84rE 

- * **m*s:fc j: o r was:E»f - 6 ©a* ws»-c*> 

mKTtft5^-^*E»©IK^W-«*-e*5. 
^«35Sfti-^5»^^ % ^-^tt«E»©»^^tt:, ^ 

^"TSgg, tt*© 2«H»*aic J: SE«k«:ff 5 r. t 
fc-Otaa*. *38W^*3V^-CttTEoi: 5ftE»^— ^ 

3CW*^{-J:SE«*S*«ffli-So^f-»4UV\ 

[0 0 4 6] 0111 *««OE«k*»«il*5*?*E»3fc 
60^17— /-«^ — ^Sr^i-«S;iaT?*>5o ^:^nT '(Tfi 

mm?w*mm. nr±^— ^*acmE»^*5v^rtt9 

tLfc**«-^-^t»rit+SBI, (n-j) T (fcftfb 
j (j:0-2^t) Sr, m=n-k (7tff LkfiO ^ k 
^2ft5^^c) fi©Eft^^i:&l!l, ffl^^Eft^ 

/U^ijjgSraiT (l^i^ra) t ffl^^EJR^^^ 
C^iT (l^i^m) ft5l*IH^>^7^^KIH«rW- 
i^tSo rrt?ai ^)3i i-J--5036 s »*UV^ 0 ftio 
Sai +£ /3i«tii*n-Cfc«^ 

ai 4-S J3i=n - j ( j ttO-ct t)>C#< 2 

[0 0 4 7] mm<D^ -v-^Bm^li, #*fi1C£r 
»S*fbL 5 6**^17- Pe©E»*«:flHI*-*-* 0 * 



(8) 
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tz, aiT (i = i -m) tc^rts, mmm&mmz 

*SO^+»ftE«^<l7— Pw©E«**r«BltU J3i 
T (l^i^m-1) ttSWHHJ&fcVvctt, Pb<P 
e, ff*l<fiPb^ (1/2) Pet45/^7^ 
17 — P b<DE»3t*fiaiti"5o fc*3* JHPflj3 B Tft5R# 
B^v>"rHR*H-«E«*©^l7r-PbW:, j3 i T (l 

^i^m-D o)isna^in«, ii^pb<p e , 

<HPb^l/2Pett5^ Pb^PeiftoW 
rt> J:v\ 

[0 0 4 8] ±E©Eft*SS:Rft5- ttaoi:, 
#5o r «plcPb^l/2Pe*SJ:5i^ 

>rr^^i7— p b £+$me< ts(R^«i*-c*>5o 12 

[£ai=/3i=0. SfcUfeWPK:, Pb=Pe^bfc# 
^ (a) Pb^O (b) 

©E«W«)aUt*ft:*r*S;ttt-*ufe- --rte, 3fi 
(c^#J $ ixfc»W^</u^ co, lfl <ds<;v* asjffitt £ *l 
sei^ttv>6 0 (a) -e^jBtoEft^^^f- 

^BH»«©»aia«3&s«< , ^o^7^^KIB-et> P 

(b) rte, ^-^^/^KlffloPbds^^^^o^^* 
26, TL nH^b+^T^ofcjSS-CT* 5 ?), 

TM^6o **W©E^f±»jS5E«"e©**:** 

fe H B ^3i«^^-ri:%^^tb^fc^. (b) t^-r^s 

#e>nS e a*ffifflSilt&TV^GeTe-Sb2T 
e3«H2 5c**A©»*-Ctt, 0 2 (a) , (b) V^ 
n 7 r ^"C fc #HfC^— * n ir * 

tt, ^7/</u^r±^3l-cr4ft<, if L5tS3Ko2«3EW 

RMoEflUi^i: oXfi±E^E»*fttta«>"C^ra"e 
feS^, ffiSOG e T e - S b 2 T e 3 SiaftiSrfflV^ 
fc^^, fc:V hffi«E»^*fflUfc»fr^ov^rB:r. 
0J:5*E«*feSr«Rffl-rs^«Sttfi^<*v\ ft*3, 
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[0 0 4 9] 

[Hffiftl] Jdfc«i-3*Jj:tfJttfc«|i-2 
Ge SbTe^-y^ h£ I nSbTe^y 
fl#fc:*A«-/* U y^t5r^a!)Ge InSbTeg 

U GeSbTe^-^5/M:ii:3 0 0W(DRFt^^ 
RlpfLfCo InSbTe^^^MmWWtDC 
& fT U«8fEfflS:X{t: £ - 1 \c X *) Ufa* 5 « 
££fl:S-frfco. Jfi*»W^SIS**ix6toaritttTE<oJ: 

[0 0 5 0] 
[^8] 

tfc«09l : G e 5 S b 7 iT e 24 (= (S bo.7 5 T 
e 0.25) 0.95G e 0.05) 

1 : G e 5 I n 1 S b 70T e 24 (= ( ( S b 0. 74 
T eo.2e) 0. 95G eo. 05) 0.99 I no. 01) 
^J60»J2 : G e 5 I n 3 S beaT e 24 (= ( (S bo.74 
T e 0. 26) 0. 95 G e 0. 05) 0. 97 I n 0. 03) 
MMM 3 : G e 5 I n 7 S b 63 T e 25 (= ( (Sbo.72 
T e 0. 28) 0. 95 G e 0. 05) 0. 93 I n 0. 07) 
i£tfc#rj2 : G e 4 I n 12 S b 58 T e 26 (= ( (S bo. 69 
T e 0. 31) 0.95G eo.os) 0.88 I no. 12) 
[0 0 5 1] TE^ftCt, ±Etf>E»/l£H 

^^SLfc, 1. 2mm»©Ritt©#!l*-«*- 
hS«±t-Z n S- S i O2 TtFBftMA (9 5 n m) . 
G e I n S b T e E&Jf (1 8 nm) > ZnS~ SiO 
2 ±8MMM (4 0 n m) , A 1 ^Rltl ( 2 0 0 n 
m) <Dmf3L$:X'<v*m-z£*)ftf&^ ^<D±ic£b\c 

^2/^ft#*rWEfclRl«H-L-C, tfrE^«<0»j8<0E 

^ "ft or v^E«W^#b, fttt 

»100Am, Mttftj 1 . 5 11 m<Dl?HPti&<D if — fcf 

a*ifticS*rflH*tbfc 0 x>r^^4m/sriHite-s 

Hift4 0 0mWT*fcot iV^7 8 0 nm, NA 
0. 5 5(Z)^^VWffii, i»Stfc:io 

fc. 

[0 0 5 2] HPt>, 0 3 (a) iC^^-E^^-^ 
»d»:,-H3 (b) Kiia%'*-|t-E»/<^->'SE«k/^ 

^^fflv^r^btciiHi^— hmm&&z.t£itz 
-T—?i?y*&mj£i>tio rrr% B3 (a) tt f 
p y ?mmr jc^fbr 8 T-^-^ 8 T^-<-^ 
(-^-^Pfl) SrXSI^HOiSL^^-^ HI 3 (b) 
lillTv-^MlT^^ ^Pfl) ^r^Stc 



(9) 
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fi(:»«l, -t^XCD i WLT, -ff ai=j3i=0. 
5£Lfc Q aiT (i = l~m) fc*5tt3E«*'* 17 — P 
wte i fCJ: b~?—Mb _§.o, /3iT (i=l— m) 
\ztel-yz>/<^T*s<?-P b ^ i t-i^-f-^i: L/-' 0 
:« Pbf^o. 8mwi:u r^*5tf 3Tg* 

✓>°17 — P e <tfE®^? — P w<£>i£P e/Pwi2 0. 5t 
[0 0 5 3] 15^^17 — P wf± 8 — 1 7mW©F|^ 1 m 

wrt (^ios frxitzit* ^3ts^i. 2- 

8.1m/s©W©12jS (1. 2, 1. 4, 1. 7, 
2. 0, 2. 4, 2. 9, 3. 4, 4. 0, 4. 8, 
5. 7, 6. 8, 8. lm/s) v 5 y * «T«"J 

[0 0 5 4] #j»3£Sv^*5V^TS2p^n^^H 
JHTtt/ (115. 7*2. 4) U iRX 

i-^fct), 8T-7-^M^^I^2. 2 M m.' 1 
1 T-^— *fci;ftj3. 1 Mm(7)^^(C*g^-r 
5 Q ^tltemft&^l"*? hf>f^^©8TMl 1 T 

[0 0 5 5] BUb«>«**rBl4^*i-. H4fi, ±EH 

3E~1 
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^$?;x^|ffittnst*)5 8 El 4 £ 9 I n <Dffii1W 

i8ftjt^2. 4m/s, Eft'*?— 1 1 mW x }H*^17 — 
5. SmW, ^<Dfc<D2kWr\tt\s^*J?7y#s<--Y3K 
iftLEFM^y^ffit^lJIJjgLt-/^^^ MB 

{CjoV^Ts m= n — 1 , a i = 1 , ai=0. 5 (i = 
2 ~m) , jS i = 0 . 5 ( i = 1 ~m) , j = 0 . 5 t 

uisft-ctt^kb^v^to^i o o oienartoffift-csG 

ftUtl/y^y^/N- h 3CO«»-efc-5 17. 5 n 
0 0 OEl0>E**-et> 1 7. 5nsJ^m6 0 100 

[0 0 5 6 ] 



|Hl*(B) 


<ns) 


(ns) 


(ns) 


(ns) 


(ns) 


500 










12.5 


600 










12.7 


700 










13.7 


800 










16.5 


900 










20.5 


1000. 


13.1 


13.1 


14.8 


15.5 


24.5 


! 2000 


13.1 


13.4 


15.6 


16.6 




4000 


13.3 


14.2 


17.6 


16.6 




6000 


13 


14.5 


20.3 


17.1 




toooo 


13.9 


16.9 


29 


16.9 





[0 0 5 7] fc*3 % -hlS3UfiWll~3^V\T, Wfft 
[01] **WOE»*»lc*5*t5E«k*^^17— 



[12] *«w©E»*ftoas**:*-t-, mmm&mm 

[13] *«W©ltllS«JCfe*tSE»ft^l7— ^^r- 

[0 4] *«W<OjtlS«^*3»S, Eft 
[IU5] **W©JIEff«)E«UI^*3ttSTEM^J:5« 
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